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Abstract. This paper considers the quadratic-finite-horizon-optimal control problem
of time-varying nonlinear dynamic systems, where the time-varying nonlinear dynamic
systems can be represented by the time-varying Takagi-Sugeno (TS) fuzzy-model-based
dynamic systems. An integrative method, which complementarily fuses the Legendre
series approach (LSA) and the hybrid Taguchi-genetic algorithm (HTGA), is presented in
this paper to design the quadratic optimal time-varying-state-feedback (TVSF) controllers
for the finite-horizon optimal control problems of the time-varying TS-fuzzy-model-based
control systems. A design example of the quadratic optimal TVSF controller for the
pendulum system with the vibration in the vertical direction on the pivot point is given
to demonstrate the applicability of the proposed integrative approach.
Keywords: Quadratic finite-horizon optimal control, Time-varying Takagi-Sugeno fuzzy
model, Legendre series approach, Hybrid Taguchi-genetic algorithm, Time-varying state-
feedback controller

1. Introduction. It has been recently shown that the fuzzy-model-based representation
proposed by Takagi and Sugeno [1], known as the TS fuzzy model, is a successful approach
for dealing with the nonlinear control systems [2-8]. Unlike the conventional modelling
approaches where a single model is used to describe the global behavior of a nonlinear
system, the TS fuzzy modelling approach is essentially a multimodel approach in which the
simple submodels (typically linear models) are combined to describe the global behavior
of the nonlinear system. Based on the approach of using the sector nonlinearity in the
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